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The present invention pertains to the art of 
centrifugation, and includes a process and ma 
chine for dehydrating solids and separately dis 
charging the solids and separated liquid from the 
ZOne of centrifugation. Machines of this type are 
especially useful, and are well known, in the art 
of separating crystals from a slurry in which 
they are contained. 
Warious Schemes have heretofore been proposed 

for discharging solids continuously or in a se 
quence of rapid intermittent movements from a 
centrifugal rotor in which they are dehydrated. 
Such schemes have been subject to the objection 
that they entail a high degree of friction between 
the surface along which the solids, travel and the 
discharging tool which is relatively rotatable with 
respect to such surface, or that they involve the 
use of relatively complicated mechanism for ef 
fecting the discharge. 
A feature of the present invention consists in 

the fact that it provides a method and apparatus 
by which the solids are moved longitudinally of 

is 

2) 

the rotor toward the discharge point without the 
use of complicated apparatus and without any 
relative rotation between the surface of the rotor 
along which the solids move and the tool by 
which they are discharged. 
These results are attained by providing a disc 

which oscillates about axes at right angles to the 
axis of rotation of the rotor while rotating with 
the rotor. This oscillation is preferably in the 
nature of a compound movement providing a 
Wobbling of the periphery of the disc for causing 
longitudinal movement of the solids, and is pro 
duced by a special mechanical movement as de 
Scribed hereinafter. 
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Further features of the invention, and the de 
tailed character thereof, can be best understood 
by reference to the following specific description 
and the attached drawing, in which, 
The single figure is a cross section through a 

centrifugal rotor including solids discharging 
mechanism designed in accordance with the in 
vention. 

. The apparatus of the invention, in its preferred 
form, is illustrated in the drawing, and the nature 
of the apparatus and process features of the in 
vention can best be understood by consideration 
of the apparatus there illustrated. 
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wall of the rotor, after passing through the 
screen 29. 
A casing 5 surrounds the end of quill re 

mote from the rotor 0, and this casing is secured 
to the outer casing 6 of a speed reducing mech 
anism. 30. This speed reducing mechanism in 
cludes a high speed shaft and a low speed 
shaft 8, projecting from opposite ends of the 
casing. Any standard form of speed reducing 
mechanism designed to receive power from a high 
speed shaft such as 7 and transmit that power 
to a low speed shaft such as 8 may be employed 
in the practice of the invention. 
A shaft 9 is mounted in a self-aligning bear 

ing 20 on the axis of the rotor iO, and a flange 
2 is secured to the end of the shaft. 9 within 
the rotor. A disc 22 designed to effect discharge 
of solids from the rotor is secured to the flange 
2, and the outer circumference of this disc lies 
in close proximity to the screen 29, with sufficient 
clearance to permit oscillating movement of the 
disc relatively to the screen in a manner which 
will be described hereinafter. 
A conical feed tube 23 is secured to the disc 22 

by a number of rods 24. A pipe 25 is provided 
for feeding mixtures of liquid and solids to the 
rotor, and the inner end of this pipe projects into 
the conical feed tube 23. 
The end of the shaft 9 is connected to a ball 

26 mounted for free rotation with respect to a 
socket 27 eccentrically mounted upon shaft 8, 
the self-aligning bearing connection between ball 
26 and its socket permitting free rotation of shaft 
9 with respect to socket 27 and movement of 

the axis of this shaft as described hereinafter. 
The quill and other rotating parts derive their 
power from pulley 28, as will be evident from the 
following description of the operation of the 
machine. 
. In Operation, power is applied to the drive 
pulley 28, and this causes rotation of the quill 
and rotor O. The mixture to be treated is then 
passed to the rotor, being passed into contact 
with the screen 29 through the annular passage 
defined by the feed tube 23 and disc 22. The 
disc 22 may be caused to rotate at the same speed 

As illustrated in the drawing, the centrifugal . 
rotor is attached to a quill ff, which rotates in 
bearings 2 and 3. The rotor is surrounded by 
a stationary casing 4, into which liquid removed 
from solids passes through perforations in the 

as the rotor by frictional contact between the 
Screen 29 and solids, on the one hand, and the 
solids and the disc 22 on the other, or this result 
may be accomplished by a driving connection at 
the bearing 20. In either case, the disc 22 will 
be rotated at substantially the same speed as the . 
rotor, and a wobbling motion will also be im 
parted to this disc. The manner in which this 
Oscillatory or wobbling motion is attained will be 
evident from the following discussion, . . . 



i.e. As irst 333itrary ass2.ine that the rotor 
3 and dise 83 age he statioCagay, while the shaft 
9 is also preverated for Eotation, during rotao 
or Q3 the Socket 2 about he axis 63. It is 

Self-evided that, trade these conditions, noves 
Zieg of the disc 32 World occur during rotation 
of the Socket 2, with the result that, after one 
half sevoitation of the socike, 2, the point A og 
he circuisinference of disc 22 vigil have moved to 
A' and tie point 3 to 8, and that these points 
will 2eturn to A and 3 respectively, thereby corre 
geting oEae complete novelinent of rotary oscilla 
tica through a snai arc, in one complete revolu 
tion of the socike. The sagae sort of novernent 
also occurs when the Sociket 2 is held stationary 
&nd the rotor 48 and disc 22 are rotated. In fact, 
Wher any condition of relative rotation between 
the 'oto 9 and socket 35 exists, i. e., whenever 
citier he socket is stationary with he rotor and 
disc rotating, or the socket is rotating at a rate 
(ifferent from the rate of rotation of the rotor 
agadi disc, a similar movement occurs. In the lat 
&ea case, the cate of wobble of the disc is equal 
to the rate of relative rotation between the socket 
27 on the one hand, and the disc 22 and rotor a G, 
oia the c8ae. 

in the preferred operation of the embodiment 
of the is vegation illustrated in the drawing, when 
icter is Splied to pulley 28, effecting rotation 
of the casing 36 of the speed reducer 36, the sha?: 

of $he speed reducer is held stationary, with 
the result that the shaft, 58 and socket 2E are 
Rotated at a speed which is slightly different 
is on the Speed of the rotor G8 and disc 22, with 
%he result that, as the rotation of the rotor 38 
3d Shaft 9 continue, and the relative differen 
£ia Speed aetween these elements and the socket 
36 is maintained, a wobbling motion of the disc 
33. eccars, in such a nanner that the solids are 
pogressively expelled from the rotor without 
2iative rotation between the disc 22 and the 
See: 39. Thus, by the time a half evolution. 

3 seative rotation between the socket 2 and 
tie rotor it has occurred the point A on the disc 
Will have groved longitudinally with respect to 
the 2001 wa? to the position A' and the point B 
to is gosition 8', and by this amotion solids 
occupying the space longitudinally adjacent to 

3. 

3. 
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2,860,645 
2ssie Wiiga & 
did Sao, theseeae 
he score of ae 

ago.g. Eacticalogs se 
geoge G3 the aves attic: aaé, 
visit to Be aigailed except by 
oSlowing clans. 

5 Giga 
ER & cerasifig3. Se:Eatoi designed to Seae 

rate Riquid groin solids and discharge the solids 
$37, 3Goving they loggit dinely through a ceno 
tigaga zoos, ae corribinatio, COrgrising a 
Soto, Eleazas for feeding a Elixture of liquid agai 
asolids into sat rotox, a disc withia Said roof 
having i&seates circumference adjacent the Suise 
face of said ico; along which the Solids accus 
augie, & shast secured to said dise, nearns or 
Eaaintainizag said shaft disaligned with respec. 
80 hector axis vihile progressively noving the 
exig og said sigg acout the axis of said rotor 
at a frate different from the rate of rotation of 
said toto, and said disc and shaft being des 
signed to a rotated at the speed of rotation of 
the rotor, Sylhereby to inpart to said disc, upon 
rotation c3 said disc with said rotor, & Wobbling 
Anotion tyith respect to the rotox and impel the 
Solids longitudinally from theotor. 

2, a , centifuga separator designed to Sep3 
sate Biggid groin solids and discharge the solids 
by growing her longitudinally through 3 cen 
rifugal goto, the combination comprising a 
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point B willi ice shoyed toward the solids discherge 
outlet from the bowl. This shoving action will be progressive from point to point around the 
circraference of the fisc 22 as the rotation of 
the rotor and the relative rotation between 
this Soto and the socket 22 continue. 

instead of insaintaining the shaft stationary, 
this shaft may be rotated in order to vary the 
rate of relative rotation between the socket 2E 

5. 
having its outer circumference adjacent the Sur 

gotor, gyneans fox feeding a mixture of liquid and 
soids into saic sotor, a disc within said Sotor 
having its outer eircumference adjacent the sure 
face of said coog along which the solids accu 
invigate, s. shaft secured to said disc, 2neans for 
Gaajataining said sihaft disaligned With respect to 
the Eotor axis while progressively noving the 
axis of said shaft about the axis of said rotor at 
a gate differing from the rate of rotation of Said 
rotor by an amount which is less than the fate 
of rotation of said rotor, and said disc and shaft 
being designed to be rotated at the Speed of rota 
tion of the rotor, whereby to impart to said disc, 
upon rotation of said disc with said rotor, a Wob 
bling motion with respect to the rotor and impel, 
the solids longitudinally from the rotor. 

3. In a centrifugal separator designed to sepa 
rate liquid from solids and discharge the solids 
by moving them iongitudinally through a cen 
trifugal rotor, the combination comprising & 
rotor, means for feeding a mixture of liquid &nd 
soids into said rotor, a disc within said rotor - 
face of said rotor along which the solids accu 
mulate, a shaft secured to said disc and inter 
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2 of the rotor, a bearing for a part of Said shaft. 

secting the rotor axis, said disc and shaft being 
designed to be rotated at the speed of rotation 
longitudinally removed from the part of said 

and the rotor (, if desired. As a still further 
alternative, the socket 2 may be maintained 
stationary, as by omitting the speed reducer 8 
and attaching the Socket to a fixed support, 
aad in such case, the rate of wobbling of the disc 
22 will be equal to the rate of rotation of the 
rotor, one complete oscillation of the disc rela 
tive to the rotor occurring during each rotation 
of the rotor. The embodiment in which the 

... socket 2 is rotated to reduce the rate of Wobble 
is, however, greatly preferred. 
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shaft which intersects the axis of the rotor, said 
bearing being disaligned with respect to the 8xis 
of the rotor and designed to permit oscillation 
of said shaft, and means for rotating said bearing 

. . about the axis of the rotor at a rate different 
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from the rate of rotation of said rotor, whereby 
to effect a progressive wobbling movement of Said 
disc with respect to said rotor and impel the 
solids longitudinally from the rotor. 

ECD D, ONES. 


